ABSTRACT
INTRODUCTION
Researchers increasingly turn their attention to folk medicine for new drug leads. The discovery of new drugs useful against clinical diseases caused by bacteria, yeast, fungi, and viruses is not uncommon among higher plants (Sundar, 1996) , and the potential for finding useful chemotherapeutics from the medicinal plants of Baja California Sur (México) is high. There is no systematic research of the therapeutic claims reported in the traditional medicine of Baja California Sur. Most native plants of this area have not been investigated.
The recent appearance of reports on the identification of different natural sources with antimicrobial activity is evidence of an ongoing effort in the field (Madubunji, 1995; Sundar, 1996) .
According to the World Health Organization, in 1996, infectious diseases were the main cause of death. Annually, 17 million people, mostly children, died in this manner (OMS, 1996) . Considering the records of the Health Secretary and Public Assistance of Mexico, infectious diseases are an important problem that require resolution (Sistema Nacional Epidemológica, 1995) . This is reflected in the traditional medicine of Baja California Sur where most of the plants are used against infectious diseases. Since there is little scientific information about the curative properties of resources used in the popular medicine of this area, we decided to investigate plants used to treat infectious ailments in the traditional medicine of Baja California Sur for antimicrobial activity.
The low cost and simple technique of agar diffusion bioassays is advantageous in the determination of the antibacterial activities of crude drugs. This classical method requires the substances tested be soluble in water, or can diffuse into agar. Accordingly, antibacterial activity was determined using the agar diffusion method with filter paper discs (Rios et al., 1988; Encarnación & Keer, 1991) .
MATERIALS AND METHODS

Collection of Plant Materials
Plants reported as used in traditional medicine of Baja California Sur were collected from different locations in the region (Encarnación & Contreras, 1992; Encarnación & Agúndez, 1995) . Each specimen was labeled, numbered, annotated with the date of collection, the locality, and the medicinal use. A set of herbarium specimens were retained at the Agronomy Department of the Universidad Autónoma of Baja California Sur (México) for identification. Duplicate specimens were deposited at the herbarium of the Biology Institute, Universidad Nacional Autónoma of México, México City. part (approx. 5 g) of dried material was macerated for 8 days with about five parts (v/v) (approx. 15 ml) of ethanol (three times). Since the purpose of our study was qualitative determination, not quantitative, the weight and volume of the extracts were not recorded. However, the ratio between the amount of plant and the volume of the solvent was kept constant. The ethanol extracts were evaporated at temperatures р40°C and 20 mg of the dry residue of each sample was again dissolved in 1 ml of ethanol. Filter paper disks (7 mm diameter) were impregnated with 140 µl (2.8 mg) of each solution and dried at room temperature.
Microorganisms
Four different laboratory bacteria and one yeast strain were used; Staphylococcus aureus, Bacillus subtilis, Streptococcus faecalis (Gram-positive), Escherichia coli (Gram-negative), and Candida albicans (yeast).
Growth Medium
Screening was done on plates of peptone agar (15 to 20% agar, pH 7.0 to 7.4) sterilized for 15 min at 120°C. Approximately 20 ml of this medium was added to each 100 mm sterile petri dish. Incubations were performed for 24 h to control sterility.
Antibacterial Testing
All tests were done by placing the disks, impregnated with the ethanol crude extracts, on the agar surface previously inoculated with a sterile hyssop containing a suspension of each type of microorganism. The suspension was inoculated in 5 ml of nutrient agar liquid (Gram-positive and Gram-negative microorganisms) or 5 ml of Sabouraud liquid (yeast), and incubated for 24 h at 37°C. The growth and purity of each suspension were verified by using a Gram stain procedure. Standard discs of chloramphenicol (30 mg/disk), erythromycin (15 mg/disk) and nalidixic acid (30 mg/disk) were used as reference (positive) controls. A disk treated with ethanol used for the preparation of plant extracts served as a negative control. The plates were incubated at 37°C for 24 h and the diameter of the zones of inhibition around each disc measured and recorded at the end of the incubation period.
RESULTS AND DISCUSSION
The antimicrobial activity of 109 plants used in traditional medicine of Baja California Sur (México) were tested. From this group of plants, 5 were identified to the genus level and 104 to species. The results are in the Appendix. During the investigation of traditional medicine as practiced in Baja California Sur, Mexico, the medicinal plants reported in the Appendix were collected from different localities, during different seasons, and were shown by different informants during the interviews (Encarnación & Contreras, 1992; Encarnación & Agúndez, 1996) . As can be seen in the Appendix, in some cases a plant with the same local name was collected two or three times and the samples were identified with different botanical names, as for "Manzanilla del Monte" identified as Perytile californica (E-250) and P. aurea, showing different antimicrobial activities. Another example is represented by a plant named "Salvia real" or "Salvia" identified as Hyptis tephrodes (E-139) and H. laniflora (E-85), which also show different antimicrobial activities. "Cardo" or "Chicalote" has been collected several times and this plant has been identified as Argemone chisosencis (E-142), A. gracilenta (E-57), and A. ochroleuca (E-289). These three samples have shown different activities and consequently may have different components which can explain why a medicinal plant reported with one or two common names can be reported with different medicinal uses.
The informants from different localities can give a plant different common names. For that reason, a plant may be collected several times, but after taxonomical identification, all the samples were identified as the same species, as for example "Salvavida", "Hierbabuena de Castilla", "Valeriana", and "Poleo Silvestre", identified as Lippia alba (E-155, E-184, E-194, E-196) . The four samples of this plant showed different activities. The amount of secondary metabolites in a plant can vary with the season, the part of the plant, and the type of the soil (Anand & Nityanand, 1984; Tyler et al., 1988) . This can explain the differences in the results from the same plant material collected at different locations and times.
As can be seen from the Appendix, the antimicrobial screening was performed on a sample of the branch, the whole plant, or the aerial part of the plant, because we took the plant part an informant indicated he used.
It was not always possible to collect adequate amounts of material for screening and herbarium specimens during the interviews. Consequently, the amounts used for extraction were not recorded but the ratio between the amount of the plant and the volume of the solvent was always the same. Since the purpose of the screening was qualitative, the results summarized in the Appendix meet the objective of the present investigation. Most of the extracts were active against Gram-positive microorganisms. Among these, 51 (46.8%) were active against S. aureus, 50 (45.9%) against B. subtilis, and 19 (17.4%) against S. faecalis. Three extracts (2.8%) were active against E. coli (Gram-negative) and 6 (5.5%) against C. albicans (yeast).
In the Appendix, it can be seen that 88 (80.7%) plants are used in traditional medicine against different complaints that could be produced by microorganisms, such as fever, bronchitis, stomachache, achne, cystitis, urethritis, etc. From this group of plants, 64 (58.7%) were active or slightly active against one or more of the microorganisms used in this bioassay.
These results clearly show a good correlation between traditional medicine and the antimicrobial screening results. The present study will serve as a guide to help us select plants with antimicrobial activity for further work on the isolation and characterization of active components. or menstruation, diarrhea, dysentery, "tetanus", headache, cold, fever, pimples, skin ulcers, earache, sting of scorpion 
